Comparative analysis of proteins from the fibrous sheath and outer dense fibers of rat spermatozoa.
The protein composition of the fibrous sheath (FS) and the outer dense fibers (ODF), two cytoskeletal components of the tail of spermatozoa, was compared by using polyacrylamide gel electrophoresis and immunochemistry applied to Western blots and to spermatozoa. Isolated FS and ODF, the purity of which were verified by electron microscopy (EM), were denatured and either run on sodium dodecyl sulfate-polyacrylamide gels or used to raise antibodies. The gels revealed at least 18 and 14 polypeptide bands for the FS and ODF, respectively. The major bands of the FS had molecular masses of 75, 27.5, and 14.4 kDa, whereas the major bands of the ODF-connecting piece had molecular masses of 32-26, 20, 14.4, 84, and 80 kDa. Several prominent FS and ODF bands were found to comigrate on gels, and the 14.4 kDa polypeptides had similar electrophoretic properties. Anti-FS serum reacted with the majority of Western blot-transferred FS polypeptides, but also cross-reacted strongly with a major 14.4 kDa ODF polypeptide and with less affinity to other major ODF polypeptides. Anti-ODF serum reacted with the majority of ODF polypeptides, but also cross-reacted strongly with a major 14.4 kDa FS polypeptide, and with less affinity to several other FS polypeptides including the 75 kDa band. Antibodies affinity-purified from the 14.4 kDa FS polypeptide only cross-reacted with the 14.4 kDa ODF polypeptide, whereas antibodies purified from the 14.4 kDa ODF polypeptide cross-reacted with 14.4, 27.5, 57, and 63 kDa FS polypeptides. The immunocross-reactions observed on Western blots were confirmed by immunocytochemical methods applied to spermatozoa. This study demonstrates that the FS and ODF, both composed of many polypeptides, several having similar molecular weights, are related cytoskeletal structures as they have epitopes in common, and both contain 14.4 kDa polypeptides with common antigenic and electrophoretic properties.